What is claimed is: 




1. A photoresist competition comprising a photoactive component and a 
polymer that comprises: i)^1ieteroalicyclic group fused to the polymer backbone and that 
contains one or more^fxygen or sulfur ring members; ii) a carbon alicyclic group fused to 
the polymer backbone; and iii) a photoacid-labile moiety. 



2. The photoresist of claim 1 wherein the heteroalicyclic group has an 
oxygen ring member. 
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3. The photoresist of claim 1 wherein the heteroalicyclic group has a sulfur 
ring member. 

4. The photoresist of any onelpf claims 1 through 3 wherein the carbon 
alicyclic group is a polymerized norbornerup group. 

5. The photoresist of any one ot claims 1 through 4 wherein the 
heteroalicyclic group has a non-hydrogen rii\g substituent. 



6. The photoresist of arty one of claims 1 through 5 wherein the photoacid- 
labile moiety is a substituent of tfye heterocyclic group and/or the carbon alicyclic 
group. 




7. The photoresist of any one of claims 1 through 6 wherein the photoacid- 
labile moiety is a polymeruniLfipparate from the heteroalicyclic group or the carbon 
alicyclic group 
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8. The photoresist of claim 7 whereir 
acrylate that comprises a photoacid-labile moiety 



the polymer comprises a polymerized 



9. The photoresist of any one of clam/lArough 8 wherein the polymer 
further comprises lactone and/or anhydride units J S^y 
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10. The photoresist of any one of claims 1 through 9 wherein the polymer 
further comprisesymaleic anhydride units. 

1 1 . The photoresist of any one of claims 1 through 10 wherein the 
heteroalicyclic group ^used to the polymer backbone does not contain an unsaturated 
oxygen. 



12. The photgresi§^X)f any one of claims 1 through 1 1 wherein the 
heteroali^ycUG-grQug^fusedtp the polymer backbone does not contain an unsaturated 
suLRir. 




1 3 . The photoresist of any one 
heteroalicyclic group fused to the polymer 



olf claims 1 through 1 1 wherein the 
ackbone is not an anhydride or lactone. 
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14. The photoresist bf claim 1 ^herein the polymer comprises a structure of 
the following Formula I: 



(Z)„ 



/(R)n 



wherein X, Y, and each Z affieacK independently carbon or oxygen, with at least 
one of X, Y or Z being oxygen; 

Q represents an omionally substituted carbon alicyclic ring with two ring 
members being adjacent/carbons of the polymer backbone; 

each R is the same or different non-hydrogen substituent; 

m is 1, 2, 3 oe/4; 



• 
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. n is an integer 
ring members; 

p is the mole fractio^i 
polymer; and r is the mole 
units in the polymer, and p 



of fro m 0 to the maximum value permitted by the valences of the 



of the fused oxygen ring units based on total units in the 
raction of the fused carbon alicyclic ring units based on total 
and r are each greater than zero. 



15. The photoresist of claim 1. wherein the polymer comprises a structure of 
the following Formula IA: 




IA 



from 0 to the maximum value permitted by the valences of the 



wherein X, Y, anA eacH£ ar^each independently carbon or oxygen, with at least 
one of X, Y or Z being oxygen; 

each R is the sair e or different non-hydrogen substituent; 
m is 1, 2, 3 or 4; 
n is an integer of 
ring members; 

R 1 and R 2 are each independently hydrogen or a non-hydrogen substituent; 

p is the mole fra :tion of the fused oxygen ring units based on total units in the 
polymer; and r is the mole fraction of the fused optionally substituted norbornene ring 
units based on total uni s in the polymer, and p and r are each greater than zero. 



! 



, 16. TM 
the following 
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photoresist of claim 1 wherein the polymer comprises a structure of 
FornhulalB: 



v ( ) 



IB 



X ^ (R)n 

wherein Z' is oxygen, sulfur or carbon; m' is 1, 2, 3 or 4; 
Q represents ah optionally substituted carbon alicyclic ring with two ring 
members being adjacdnt carbons of the polymer backbone; 

each R is the sfcme or different non-hydrogen substituent; 
n is an integer <\f fromjO/R^he maximum value permitted by the valences of the 
ring members; 

p is the mole fractionwfthe fused oxygen ring units based on total units in the 
polymer; and r is the mole fraction of the fused carbon alicyclic ring units based on total 
units in the polymer, and A and r are each greater than zero. 



17. The photore^st of claim 1 wherein the polymer comprises a structure of 
the following Formula IC: 




wherein Z' is oxygen, 
each R is the same or d 
n is an integer of from 
valences of the ring members; 



IC 



s|ulfur or carbon; m' is 1, 2, 3 or 4; 
fferent non-hydrogen substituent; 
to the maximum value substitution permitted by the 



# 
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R l and Rv are each independently hydrogen or a non-hydrogen substituent; 

p is the mole fraction of the fused oxygen ring units based on total units in the 
polymer; and r is the mole fraction of the fused carbon alicyclic ring units based on total 
units in the pplymejr, and p and r are each greater than zero. 

18. The photoresist of claim 1 wherein the polymer comprises units of the 
following Formula III: 




III 



wherein W is a linkqr; 

wherein X, Y, and eabh Z are each independently carbon, oxygen, or sulfur, with 
at least one of X, Y or Z being oxygen or sulfur; 

each R is the same or Different non-hydrogen substituent; 

m is 1, 2, 3, 4 or 5; n isan integer of from 0 to the maximum value substitution 
permitted by the valences of theuing members; and p is the mole percent of the units in 
the polymer. \ 



# 
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19. Tne photoresist of claim 1 wherein the polymer comprises a structure of 
the following Formula IV: 



T 



^ ..X Q 



(Z) m \ 



iv 



(R)n 



wherein X, Y, and each Z are each independently carbon or sulfur, with at least 
one of X, Y or Z being sulfiir; ^_ 

Q represents an optionaWy substituted carbon alicyclic ring with two ring 
members being adjacent carboma o&fnepolymer backbone; 

each R is the same or diopn^nt nonf-hydrogen substituent; 

m is 1, 2 or 3; 

n is an integer of fro\n 0 to the maximum value permitted by the valences of the 
ring members; 

p is the mole fraction |pf the fused oxygen ring units based on total units in the 
polymer; and r is the mole fraction of the fused carbon alicyclic ring units based on total 
units in the polymer, and p and r are each greater than zero. 



20. The photoresist ^f claim 1 wherein the polymer comprises a structure of 
the following Formula IVA: 



t~~y 



X (Z)m (RM 



IVA 



wherein X, Y, and each Z are each independently carbon, oxygen, or sulfur, with 
at least one of X, Y or Z being sulfur! 



m 
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each R is the sam* or different nonr-hydrogen substituent; 
m is 1, 2 or 3; 

n is an integer of f :om 0 to the maximum value permitted by the valences of the 
ring members; 

R l and R 2 are eacli independently hydrogen or a non-hydrogen substituent; 
p is the mole fraction of the fused oxygen ring units based on total units in the 
fraction of the fused optionally substituted norbornene ring 
in the polymer, and p and r are each greater than zero. 



polymer; and r is the mol 
units based on total units 



21. The photolresist 
the following Formula I\B 




wherein the polymer comprises a structure of 



IVB 



Q 



wherein each Z' i 3 oxygen, sulfur or carbon; m' is 1, 2, 3 or 4; 

Q represents an o )tionally substituted carbon alicyclic ring with two ring 
members being adjacent carbons of the polymer backbone; 

each R is the samo or different non-hydrogen substituent;- 

n is an integer of from 0 to the maximum value permitted by the valences of the 
ring members; 

p is the mole fract ion of the fused oxygen ring units based on total units in the 
polymer; and r is the molo fraction of the fused carbon alicyclic ring units based on total 
units in the polymer, and p and r are each greater than zero. 

22. The photoresist of claim 1 wherein the polymer comprises a structure of 
the following Formula IV C: 



v 
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IVC 



polymer; and r is the mole 
units in the polymer, and p 



wherein Z' is oxygm, sulfur or carbon; m' is 1, 2, 3 or 4; 
each R is the same 3r different non-hydrogen substituent; 
n is an integer of fifoip^) tp the maximum value substitution permitted by the 
valences of the ring memt 

R 1 and R 2 are each] ind^fSndently hydrogen or a non-hydrogen substituent; 
p is the mole fraction of the fused oxygen ring units based on total units in the 

fraction of the fused carbon alicyclic ring units based on total 
and r are each greater than zero. 



23. The photoresist of any one of c. 
a tetrapolymer or a pentapolymer. 



l^ims 1 



through 22 wherein the polymer is 



24. The photoresist of any on£ of claims 1 through 23 wherein the polymer is 
completely free of aromatic groups. 

25. A photoresisy composition comprising a photoactive component and a 
polymer that comprises^f^heteroalicyclic group that contains one or more sulfur ring 
members; and ii) a pl^otoacid-labile moiety. 

26. The photoresist of claim 25 wherein the photoacid-labile moiety is a 
polymer unit separate from the,Ketero alicyclic group. 



27. The photoresist of claim 25 wherein the polymer comprises a polymerized 
acrylate that comprises a photoacid-labile moiety. 
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28. Thfe photoresist of claim 25 wherein the polymer contains units of the 
following Formula^ 



T\ 



*(R)n 



wherein X, Y/and ea&fZ ace each independently carbon, oxygen or sulfur, with 
at least one of X, Y or Z being sulfur; each R is the same or different non-hydrogen 
substituent; m is 1, 2, 3 or »; n is an integer of 0 to the maximum value permitted by the 
valences of the ring members; and p is greater than zero and is the mole percent of the 
units in the polymer. 



29. The photoresist of claim 25 wherein the polymer contains units of the 
following Formula IIA: 



7TT 



IIA 



r<z-> m . <*>n 



wherein Y and Z' are feach independently carbon, oxygen or sulfur; m' is 1, 2, 3 
or 4; each R is the same or different non^hydrogen substituent; n is an integer of 0 to the 



maximum value permitted by 
and is the mole percent of the 



he valences of the ring members; and p is greater than zero 
units in the polymer. 



30. The photoresis 
following Formula III: 



of claim 25 wherein the polymer comprises units of the 
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III 



w 



(Z) m ^(R)n 



wherein W is a link er; 

wherein X, Y, and ?ach Z are each independently carbon, oxygen, or sulfur, with 
at least one of X, Y or Z being oxygen or sulfur; 

)r difif&fent non-hydrogen substituent; 

s an integer of from 0 to the maximum value substitution 
d p is greater than zero and is the mole 



each R is the same 
m is 1, 2, 3, 4 or 5; 

permitted by the valences ©i the! 

percent of the units in the p©lynJ 



3 1 . The photoresist of any one of claims 25 through 30 wherein the polymer 
further comprises one or more units selected from the group consisting of carbon 
alicyclic, lactone, and anhydride. 




32. The photoresist 
comprises norbornene units. 



3 3 . The photoresist 
a tetrapolymer or a pentapolymfer, 



)f any one of claims 25 through 32 wherein the polymer is 



f any one of claims 25 through 3 1 wherein the polymer 



34. The photoresist of any one of claims 25 through 33 wherein the polymer is 
completely free of aromatic gro ips. 



# 
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.35. A method of forming expositive photoresist relief image, comprising: 

(a) applying a coating l^yer of a photoresist of any one of claims 1 through 24 
on a substrate; and 

(b) exposing and developing the photoresist layer to yield a relief image. 



36. The method 



f claim 35 wherein the photoresist layer is exposed with 



radiation having a wavelength 

37. The method c)f 
radiation having a wavelengt 



38. A method of 

(a) applying a coafing 
34 on a substrate; and 

(b) exposing and 



39. The method o 
radiation having a wavelengt 



of less than about 200 nm. 

claim 35 wherein the photoresist layer is exposed with 
of about 193 nm. 




photoresist relief image, comprising: 
la[y@r6T 4 photoresist of any one of claims 25 through 



dsveloping the photoresist layer to yield a relief image. 



claim 38 wherein the photoresist layer is exposed with 
of less than about 200 nm. 



40. The method o 
radiation having a wavelength 



claim 38 wherein the photoresist layer is exposed with 
of about 193 nm. 




41. "An article of manufacture corafprising a microelectronic wafer substrate or 
flat panel display substrate having coated thereon a layer of the photoresist composition 
of any one of claims 1 through 24. / 



42. An article of man 
flat panel display substrate having 
of any one of claims 25 throu 




rising a microelectronic wafer substrate or 
'hereon a layer of the photoresist composition 



\ 
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43. A polymer 



hat comprises: i) a heteroalicyclic group fused to the polymer 
backbone and that contain » one or more oxygen or sulfur ring members; ii) a carbon 
alicyclic group fused to th 5 polymer backbone; and iii) a photoacid-labile moiety. 



44. A polymer mat comprises: i) a heteroalicyclic group that contains one or 
more sulfur ring members; land ii) a photoacid-labile group. 



45. A polymer tl at c 



each R is the same or 
m is 1, 2, 4 or 5; n is 




es units of the following Formula III: 



III 



N / 
(Z) m 



*<R)n 



wherein W is a linker 

wherein X, Y, and each Z are each independently carbon, oxygen, or sulfur, with 
at least one of X, Y or Z bein 1 oxygen or sulfur; 

different non-hydrogen substituent; 
2 n integer of from 0 to the maximum value substitution 
.permitted by the valences of the ring members; and p is the mole percent of the units in 
the polymer. 
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